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ZebraﬁshDNAmethylation and histonemodiﬁcations are epigenetic marks implicated in the complex regulation of verte-
brate embryogenesis. The cross-talk between DNA methylation and Polycomb-dependent H3K27me3 histone
mark has been reported in a number of organisms [1-7] and both marks are known to be required for proper de-
velopmental progression. Here we provide genome-wide DNA methylation (MethylCap-seq) and H3K27me3
(ChIP-seq) maps for three stages (dome, 24 hpf and 48 hpf) of zebraﬁsh (Danio rerio) embryogenesis, as well
as all analytical and methodological details associated with the generation of this dataset. We observe a strong
antagonism between the two epigenetic marks present in CpG islands and their compatibility throughout the
bulk of the genome, as previously reported inmammalian ESC lines (Brinkman et al., 2012). Next generation se-
quencing data linked to this project have been deposited in the Gene Expression Omnibus (GEO) database under
accession numbers GSE35050 and GSE70847.
© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).ture of AB and Tübingen strains
ystem — Illumina
at (MACS2 peaks)
embryos
lCap-seq) and H3K27me3
raﬁsh embryogenesisConsent N/A
Sample source location N/A1. Direct link to deposited data
http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE35050.
http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE70847.
2. Experimental design, materials and methods
2.1. MethylCap-seq and ChIP-seq procedures
Zebraﬁsh embryos were collected at the following stages: blastula
(dome), pharyngula (24 hpf) and hatching (48 hpf). For Methylated
DNA Afﬁnity Capture (MethylCap-seq) [1,8] we harvested N = 500ogdanović).
. This is an open access article underdome embryos and N = 100 24 hpf and 48 hpf embryos, whereas for
ChIP-seq these numbers were incremented tenfold. Detailed explana-
tions for both procedures were previously described [9,10].
2.2. Genome alignment and data processing
MethylCap-seq and ChIP-seq libraries were sequenced on a HiSeq
2000 Sequencing System (Illumina, CASAVA v1.8.2), generating an av-
erage of 18.6 million reads per sample (Fig. 1). The sequenced data
were mapped to the zebraﬁsh (danRer7/zv9) genome using Bowtie2
(v2.1.0) [11] with default settings (end-to-end alignment) resulting in
an averagemapping efﬁciency of 92% (Fig. 1). Mapped reads in SAM for-
mat were converted to BAM using Samtools (v0.1.19) bviewN, bsortN,
and b indexN commands [12]. The aligned reads in BAM format were
ﬁltered for duplicates using Samtools (v0.1.19) brmdupN (-r) command
(Fig. 1). After duplicate removal, BAM ﬁles were converted to BED format
using Bedtools (v2.18) bbamToBedN command [13]. The reads in BED
format were summed in 10 bp intervals to create a WIG ﬁle using
the sum_bed.pl script as previously described [14] and visualized in the
UCSC genome browser [15].
2.3. Peak calling
Sites of genomic enrichment (peaks) were called using the MACS
algorithm (v2.1.0, https://github.com/taoliu/MACS/) [16] with default
settings (callpeak) except for b-g 1.5e9N and b –broadN. The b-gN
option speciﬁes the size of the zebraﬁsh genome whereas the b–broadNthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Sequencing output and mapping efﬁciency for MethylCap-seq and H3K27me3
ChIP-seq data expressed as N reads (×106).
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regions into a broad region with a deﬁned cut-off. This option is appro-
priate to use when expecting larger peak sizes which is often the case
with H3K27me3 peaks [1–7]. The analysis resulted in the following
number of peaks: N (dome) = 31,988, N (24 hpf) = 11,431, N
(48 hpf) = 6436 (Fig. 2a). The peak ﬁles for H3K27me3 (dome) and
H3K27me3 (48 hpf) are deposited in GEO (GSE70847) whereas the
peak ﬁle for H3K27me3 (24 hpf) (GEO entry: GSE35050) is provided
as Supplementary Table 1. We observe a signiﬁcant (Kruskal–Wallis
test, Dunn's multiple comparison test, P b 0.05) greater size distribu-
tions of H3K27me3 (24 hpf) and H3K27me3 (48 hpf) peaks when
compared to H3K27me3 (dome) peaks (Fig. 2b, c) consistent with
a previous report that demonstrated a developmental increase in
H3K27me3 signal during Xenopus tropicalis embryogenesis [6].Fig. 2. Identiﬁcation of H3K27me3 peaks. a) Number of identiﬁed H3K27me3 peaks. b) Exam
peaks. c) Boxplots (outliers not shown) representing size distributions of H3K27me3 peaks at
was assessed by a Kruskal–Wallis test and Dunn's multiple comparison test, (P b 0.05).2.4. Mean genomic proﬁles of DNA methylation enrichment over
H3K27me3 peaks and CpG islands
To explore the genomic relationships of DNA methylation and
H3K27me3, we superimposed the DNA methylation signal (mapped
reads in BED format) from dome, 24 hpf and 48 hpf embryos over
H3K27me3 peaks using seqMINER (v1.3.3) [17] with default settings
(5 kb upstream/downstream extension, 200 bp read extension,
wiggle step = 50 bp, percentile threshold = 75%) (Fig. 3a).
DNA methylation and H3K27me3 signals are generally compatible
within H3K27me3 24 hpf peaks and similar genomic proﬁles were
detected for H3K27me3 (dome) and H3K27me3 (48 hpf) peaks
(Supplementary Fig. 1a-c). Next, we wanted to investigate the relation-
ships between DNA methylation and H3K27me3 in CpG islands, major
regulatory elements associated with vertebrate promoters [18].
To that end, we used a dataset that corresponds to CpG islands (also
called non-methylated islands or NMIs) identiﬁed in 24 hpf zebraﬁsh
embryos through CxxC Bio-CAP proﬁling (GEO entry: GSE43512,
sample: GSM1064697) [18]. Average proﬁles of DNA methylation and
H3K27me3 over these regulatory elements identiﬁed a strong antago-
nism between DNA methylation and H3K27me3 at all the examined
stages (Fig. 3b, c).3. Conclusions
In the present study we describe genome-wide DNA methylation
and Polycomb (H3K27me3) signatures of early zebraﬁsh embryogene-
sis. We conclude that both marks can simultaneously exist within the
sites of H3K27me3 genomic enrichment, except for CpG islands. CpG
islands are enriched in H3K27me3 and strongly depleted of DNAmeth-
ylation, as previously reported in X. tropicalis embryos and mouse
embryonic stem cells [1–2]. Our study extends these ﬁndings to theple of developmental increase in H3K27me3 peak size. Gray boxes correspond to MACS2
three developmental stages. The statistical signiﬁcance of differences in size distributions
Fig. 3. Genomic proﬁles of DNA methylation (mC) and H3K27me3 expressed as mean read density in a) H3K27me3 (24 hpf) peaks and b) CpG islands. c) An example of the DNA
methylation/H3K27me3 antagonism in thewnt10b/wnt1 locus.
9E. de la Calle Mustienes et al. / Genomics Data 6 (2015) 7–9zebraﬁsh (Danio rerio) model organism thereby suggesting the exis-
tence of an evolutionarily conserved, developmental chromatin state.
Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.gdata.2015.07.020.
Animal procedures
All animal experiments were conducted following the guidelines
established and approved by the local governments and the Institution-
al Animal Care and Use Committee, always in accordance with best
practices outlined by the European Union.
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